INTRODUCTION {#sec1-1}
============

Oral malignancies are the sixth most common cancer around the globe.\[[@ref1]\] In South-Central Asia, 80% of head and neck cancers are found in the oral cavity and oropharynx.\[[@ref2][@ref3]\] Notably, oral cancer is one of the few cancers whose survival rate has not improved over 30 years, while during the past three decades a 60% increase in oral cancer in adults under the age of 40 has been documented.\[[@ref4][@ref5]\] Prognosis of oral cancer differs significantly between specific oral locations, with carcinoma of the lip, for example, having a much better prognosis than at the base of tongue or on the gingiva. Prognosis of intra-oral cancer is generally poor, with a 5-year survival less than 50%.\[[@ref6]\]

Several oral lesions such as leukoplakia, erythroplakia, and lichen planus carry an increased risk for malignant transformation in the oral cavity. Oral submucous fibrosis (OSMF), a potentially oral malignant condition has increased manifold, especially among the younger generation in South Asia.\[[@ref7]\] This disease occurs most commonly in South-East Asia, but cases have been reported worldwide in countries such as Kenya, China, UK, Saudi Arabia, and other parts of the world.\[[@ref8]\] In India, about 5 million people suffer from this disease.\[[@ref9]\]

Oral mucosal lesions could be due to infection (bacterial, viral, and fungal), local trauma and or irritation (traumatic keratosis, irritational fibroma, and burns), systemic disease (metabolic or immunological), or related to lifestyle factors such as the usage of tobacco, areca nut, betel quid, or alcohol.\[[@ref10]\]

For planning of national or regional oral health promotion programs as well as to prevent and treat oral health problems, baseline data about magnitude of the problem is required. India has a vast geographic area, divided into states, which differ with regard to their socioeconomic, educational, cultural and behavioral traditions.\[[@ref10]\] These factors may affect the oral health status.

Individuals affected with mental illness are one of the neglected special groups in India where special attention is required. Dental disease and psychiatric illness are among the most prevalent health problems in the world.\[[@ref11]\] There is some evidence that patients suffering from mental illness are more vulnerable to dental neglect and poor oral health.\[[@ref12][@ref13]\]

Many patients suffering from long-term psychiatric illness are on medication for long periods. These medications frequently cause xerostomia leading to an increased risk of caries, mucosal, lip, and tongue lesions,\[[@ref12]\] gingivitis, periodontitis, and stomatitis.\[[@ref11]\]

Mental or behavioral disorders are especially prevalent among prison populations.\[[@ref14][@ref15][@ref16]\] According to Abram, Teplin, and McClelland, 6.4% male inmates and 12.2% female inmates were with severe mental disorders.\[[@ref17][@ref18]\]

In India, the accessibility to dental facilities for the psychiatric jail inmates is nearly nonexistent.

There are many challenges in delivering oral health services in the prison system, including service provision with respect to security procedures; recruitment and retention of dental staff and declining prison budgets with decreasing finance available for facilities, equipment and staffing pattern in addition there is currently no standardized system of assessment and prioritization of the dental needs of prisoners.\[[@ref19]\]

There is every possible chance that this neglected group of population may have heavy stress and indulge in alcoholism, gutkha-pan chewing and other pernicious habits. These factors may cause many oral health related problems which can make their lives worse.

To the best of our knowledge, there is no data available on the oral mucosal status of this special community. Hence, the current cross-sectional study was conducted to assess the prevalence of oral mucosal lesions among psychiatric inmates residing in central jail and attempts to correlate the various risk factors with the lesions found.

MATERIALS AND METHODS {#sec1-2}
=====================

Study design and setting {#sec2-1}
------------------------

A descriptive, cross-sectional survey following the STROBE-Strengthening the Reporting of Observational Studies in Epidemiology\[[@ref20]\] guidelines was conducted among the psychiatric inmates residing in central jail, Bhopal, Madhya Pradesh, India.

Source of data {#sec2-2}
--------------

The study subjects consisted of prediagnosed psychiatric patients residing in central jail, Bhopal. A matched control consisting of cross-section of the population, that is, jail inmates residing in the same central jail locality was also examined to compare the psychiatric inmates.

Eligibility criteria {#sec2-3}
--------------------

All the available prediagnosed psychiatric inmates who are approved by psychiatric professional and who are willing to participate in the survey with their consent were considered for the study.

Exclusion criteria {#sec2-4}
------------------

Subjects with serious mental illness, intellectual disability and aggressive, and uncooperative subjects, were excluded from the study due to their limited ability to cooperate.

Similarly, subjects who fail to give consent were also excluded from the study.

Sample size {#sec2-5}
-----------

A total of 244 subjects comprised of 122 psychiatric inmates and 122 nonpsychiatric inmates residing in central jail were included in the study.

Method of collection of data {#sec2-6}
----------------------------

### Organizing the survey {#sec3-1}

Ethical approval for the survey was taken from Ethical Committee, People\'s Dental Academy. Permission to conduct the survey was obtained from the medical in-charge of Psychiatric Department of central jail, Bhopal.

### Survey scheduling {#sec3-2}

The survey procedure was systematically scheduled and was carried out for a period of 2 weeks in the month of September 2013.

### Details of the survey {#sec3-3}

All the psychiatric patients with symptoms of mental disorder, and who are approved by the psychiatrist based on criteria specified in the diagnostic and statistical manual of mental disorders, fourth edition, were examined for oral mucosal lesions. Prior to the examination a written consent from each participant was taken. The cross-section of the eligible subjects residing in central jail was also matched to make valid comparisons.

### Assessment of demographic details {#sec3-4}

Prior to the clinical examination, information on age, sex, education, type of psychiatric disorder, medication used for illness, duration spent in the jail, along with tobacco related habits, and extent of knowledge about the risk factors of oral cancer was obtained from the surveyed subjects.

### Clinical assessment of mucosal lesions {#sec3-5}

The clinical examination was carried out by using the criteria as prescribed by Oral Health Survey - Basic Methods, WHO (1997).\[[@ref21]\] The oral examination was made using a mouth mirror and community periodontal index probe on a dental chair in the dental unit of central jail, Bhopal by a single trained and calibrated investigator. The investigator read, understood, and standardized his method of operation so as to minimize error and have reproducible data. A trained recording clerk assisted the examiner in recording procedures.

An examination of the oral mucosa and soft tissues in and around the mouth was made on every subject. The examination was performed in the following sequence:

Labial mucosa and labial sulci (upper and lower)Labial part of the commissure and buccal mucosa (right and left)Tongue (dorsal and ventral surfaces, margins)Floor of the mouthHard and soft palateAlveolar ridges/gingiva (upper and lower).

Mouth mirror and the handle of the periodontal probe were used to retract the tissues.

### Statistical analysis {#sec2-7}

All the obtained data were entered into a personal computer on Microsoft excel sheet and analyzed by using a software; Statistical Package for Social Science (SPSS; IBM, USA) version 20. Data comparison was carried out by applying Chi-square test and *t*-test. Similarly, the association of different variables with mucosal lesions was analyzed by using step wise multiple linear regression analysis. The statistically significant level was fixed at *P* \< 0.05 with a confidence interval of 95%.

RESULTS {#sec1-3}
-------

A total of 244 inmates (all males) were equally distributed into two groups, that is, 122 (50%) psychiatric inmates and 122 (50%) nonpsychiatric inmates. Highest number of inmates, that is, 96 (39.3%) were in the age group of less than 34 years while, lowest of 31 (12.7%) inmates belonged to age group above 55 years. The difference was not statistically significant (*P* = 0.310) \[[Figure 1](#F1){ref-type="fig"}\].

![Distribution of inmates according to age](IJPsy-56-265-g001){#F1}

Among 122 psychiatric inmates, about 70 (57.4%) of inmates had a diagnosis of depression, 18 (14.8%) had psychotic disorders (like schizophrenia), and 15 (12.3%) had anxiety disorder. About 12 (9.8%) bipolar disorder, 3 (2.5%) drug abusers, and remainder 4 (3.3%) had others psychiatric disorders (e.g. dementia and sexual dysfunction). However, the majority of psychiatric inmates, 73 (59.8%) were receiving antidepressants. About 21 (17.2%) and 22 (18%) inmates were taking antipsychotics and anxiolytic drugs. Only 3 (2.5%) were taking anticonvulsants and other kind of psychiatric medications \[[Table 1](#T1){ref-type="table"}\].

###### 

Distribution of psychiatric inmates according to psychiatric disorder and type of medication

![](IJPsy-56-265-g002)

A total of 188 (77%) study inmates, which comprised of 107 (87.7%) psychiatrics and 81 (66.4%) nonpsychiatrics had a habit of tobacco consumption (smokeless or smoking). The difference in tobacco consumption among inmates was statistically significant (*P* = 0.000). Similarly, the frequency of tobacco consumption many times a day was highest among 93 (76.2%) psychiatric inmates, followed by 71 (58.2%) nonpsychiatric inmates. The difference in frequency of tobacco consumption among inmates was statistically significant (*P* = 0.001) \[[Table 2](#T2){ref-type="table"}\].

###### 

Distribution of inmates according to tobacco related habits and frequency of tobacco use
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Overall prevalence of oral mucosal lesions among the inmates was 85 (34.8%) which comprised of 48 (39.3%) psychiatric inmates and 37 (30.3%) nonpsychiatric inmates. Leukoplakia 18.9%, OSMF 8.6%, and ulceration 5.7% were the major oral mucosal conditions observed. Leukoplakia was most prevalent among psychiatric inmates, that is, 34 (27.9%) followed by 12 (9.8%) nonpsychiatric inmates. Although, prevalence of OSMF among nonpsychiatric inmates was highest, that is, 15 (12.3%) compared with 6 (4.9%) psychiatric inmates. The difference in distribution of oral mucosal conditions among inmates was statistically significant (*P* = 0.005) \[[Table 3](#T3){ref-type="table"}\].

###### 

Distribution of oral mucosal conditions among inmates

![](IJPsy-56-265-g004)

Among 38 (31.1%) psychiatric inmates and 28 (23%) nonpsychiatric inmates; buccal mucosa (27%) was found to be the most affected site with oral mucosal lesions. Alveolar ridge/gingiva was affected in 7 (5.7%) psychiatric inmates followed by 5 (4.1%) nonpsychiatric inmates. The difference in distribution of locations for oral mucosal lesion among inmates was not statistically significant (*P* = 0.268) \[[Figure 2](#F2){ref-type="fig"}\].

![Distribution of locations for oral mucosal lesion among inmates](IJPsy-56-265-g005){#F2}

Most of the mucosal conditions such as leukoplakia (93.5%) and OSMF (85.7%) were present on buccal mucosa whereas, a majority of (42.9%) ulcerations were present on alveolar ridges/gingiva. The difference in distribution of mucosal conditions by location was statistically significant (*P* = 0.000) \[[Figure 3](#F3){ref-type="fig"}\].

![Distribution of oral mucosal conditions by location](IJPsy-56-265-g006){#F3}

The step-wise multiple linear regression analysis, which was executed to estimate the linear relationship between oral mucosal lesions as a dependent variable and various other independent variables showed that the best predictors in the descending order for oral mucosal lesions were tobacco related habits, age, and frequency of tobacco consumption. Mucosal lesions show great association with tobacco related habits. It also reveals that all the independent variables were significantly associated with oral mucosal lesions (*P* = 0.000) \[[Table 4](#T4){ref-type="table"}\].

###### 

Step-wise multiple linear regression analysis with oral mucosal lesion as a dependent variable
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DISCUSSION {#sec1-4}
==========

Very few studies have been carried out on the oral health status of prisoners across the globe. In the present study, a very first of its kind, pioneering attempt has been made to assess the prevalence of oral mucosal lesions among psychiatric jail inmates residing in central jail, Bhopal, Madhya Pradesh, India. The oral examination was conducted by using WHO oral health assessment proforma 1997.

The present study had two limitations: first all the inmates recruited were male subjects. The second was lack of literature on the subject at both country and international level for comparison and discussion purposes. Nevertheless, a sincere attempt has been made to compare our data with studies conducted among psychiatric patients and general population.

A total of 244 inmates distributed into two groups, that is, 122 (50%) psychiatric inmates and 122 (50%) nonpsychiatric inmates were recruited in the study. The highest number of inmates 39.3% were in the age group of less than 34 years, while, lowest of 12.7% inmates belonged to age group above 55 years and no significant difference was observed in the distribution of age among two groups.

Among psychiatric inmates, about 57.4% of inmates had a diagnosis of depression (affective mood disorder). The next psychiatric condition, which was prevalent were psychotic disorder such as schizophrenia (14.8%), followed by anxiety disorder (9.8%) and bipolar disorder (2.5%). These findings are similar to the study on psychiatric patients conducted in Copenhagen by Hede.\[[@ref22]\]

They found that majority of the subjects, that is, 34% were with affective mood disorder. Furthermore, a study in Virginia by Barnes *et al*.\[[@ref23]\] showed that majority (38%) were diagnosed with affective mood disorder and second large proportion were diagnosed to be having schizophrenia. According to the severity of symptoms, the psychotic disorders are generally ranges from mild, moderate to severe. In our study, no attempt was made to classify them based on their severity of symptoms.

The majority of psychiatric inmates, 59.8% were receiving antidepressants, followed by 17.2% antipsychotics and 18% anxiolytic drugs. These findings are similar to a study conducted by Kebede *et al*.\[[@ref24]\] where, 65.8% patients were receiving antidepressants, and 17.5% antipsychotics.

In our study, it was observed that duration in the jail is directly related to increased prevalence of mental disorder among inmates. This can be attributed to many factors like extremely stressful living conditions present in jail, feeling of loneliness, derived and solitary life of an individual, etc.

The overall prevalence of clinically significant oral lesions among total population was 34.8% which mainly comprised of 39.3% psychiatric inmates and 30.3% nonpsychiatric inmates. The proportion of mucosal lesions in our study was higher in comparison to studies conducted by Mehrotra *et al*.\[[@ref10]\] and Saraswathi *et al*.\[[@ref25]\] where prevalence of mucosal lesions among general population was 8.4% and 4.1% respectively. High prevalence of oral mucosal lesion in our study could be attributed to high intake of tobacco chewing both in study and control group. This probably be due to higher prevalence of smoking and/or tobacco chewing habits observed among our study participants. This conclusion is in accordance with observations drawn by Vellappally *et al*.\[[@ref26]\] where the highest prevalence of oral mucosal lesions were present in tobacco chewers (22.7%) followed by regular smokers (12.9%), occasional smokers (8.6%), ex-smokers (5.1%), and nontobacco users (2.8%). In our study, marked rise in consumption of tobacco (smoked and smokeless) and associated products (gutkha, paan masala, khaini, areca nut, etc.) was observed among psychiatric (87.7%) and nonpsychiatric inmates (66.4%). The higher usage of tobacco among study population can be correlated with stressful conditions of prison along with depression. Inmates may probably felt that use of these products reduces stress, tiredness and brought in excitement in the body.\[[@ref27]\] Similarly, depression has been consistently associated with smoking,\[[@ref28]\] in this study, the mentally ill group smoked more and for longer duration than the healthy individuals.

Of the clinically significant lesions which were diagnosed in our study, the percentage of patients suffering from leukoplakia was 18.9%, OSMF 8.6%, and ulceration 5.7% which are higher to those found by Mehrotra *et al*.\[[@ref10]\] (9.7%, 40.7%, and 2.7%) and Saraswathi *et al*.\[[@ref25]\] (0.59%, 0.55%, and 0.15%). Leukoplakia was most prevalent among psychiatric inmates (27.9%) while, prevalence of OSMF among nonpsychiatric inmates was highest (12.3%). Many studies have shown that subjects who smoked or chewed tobacco in any form had a far higher incidence of oral lesions vis-à-vis nonusers. On assessing the correlation of habits with incidence of leukoplakia, it was found that smokers had an odds ratio of 4.5 while chewers had 5.6 as compared to nonusers.\[[@ref10]\] Same author has also revealed that subjects who chewed areca nut with or without tobacco had a higher prevalence of OSMF.

On the basis of site of involvement, it was found that, among total 34.8% mucosal lesions, majority, that is, 27% lesions were present on buccal mucosa followed by alveolar ridges/gingiva (4.9%), tongue, lips, hard or soft palate (0.8% respectively). Similar conclusion were obtained by Bhurgri\[[@ref29]\] in her report from South Karachi, Pakistan on oral malignancy where buccal mucosa was the most frequently involved site (55.9%).

Most of the oral mucosal lesions found in our study, that is, leukoplakia (93.5%), and OSMF (85.7%) were associated with buccal mucosa whereas, abscess (100%) and ulcerations (42.9%) were most common on alveolar ridge/gingiva. Similar findings were obtained by Mathew *et al*.\[[@ref30]\] where buccal mucosa was highly affected with conditions such as leukoplakia and OSMF.

Step-wise multiple linear regression analysis with oral mucosal lesion as a dependent variable showed that tobacco related habits, age, and frequency of tobacco consumption had greatest association with mucosal lesions (*P* = 0.000). Similar variables were recorded in a report presented by Dangi *et al*.\[[@ref31]\]

The findings of the present study revealed that tobacco use amongst psychiatric inmates of central jail, Bhopal is an issue of significant concern, which had a serious impact on their oral health status. Working toward the mitigation of factors affecting tobacco menace at the individual level as well as at the institutionalized level should be implemented as a part of a long term commitment to safeguard public health. Antitobacco initiatives are thus warranted.

Further comparative studies with a larger sample size and with addition of more number of similar institutionalized settings are recommended to focus on a broader assessment of oral health status of psychiatric inmates and correlating it with possible associating factors.

CONCLUSION {#sec1-5}
==========

The information presented in this study adds to our understanding of the common oral mucosal lesions occurring in a psychiatric inmate population. Leukoplakia and OSMF were the most common types of oral mucosal lesions found. Mucosal lesions were most common among inmates having tobacco related habits. Efforts to increase patient awareness of the oral effects of tobacco use and to eliminate the habit are needed to improve oral and general health of the prison population. Special attention to the psychiatric inmates should be provided by including the periodic monitoring of their oral health. The greater coordination between dentists and psychiatrists may better serve the needs of this underprivileged population. The results of this study should serve as the basis for a larger, nation-wide survey of oral lesions among institutionalized communities like psychiatric inmates.
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